Understanding and designing functional materials with customized properties relies on the ability to integrate and analyze data from multiple characterization tools designed to probe complementary ranges of space, time, and energy. Recent advances in hardware, algorithms, and imaging technologies have made large volumes of high veracity materials data easy to acquire, store, and process. However, these typically mixed, hyperspectral data sets conceal unexamined information that is difficult to tease out, coregister, and interpret when the data size is large, complex, and corrupted by noise and/or artifacts.
. As part of this tutorial, we will utilize open-source and freely available python-based packages for the analysis of multidimensional data sets. All examples will be in the form of interactive Jupyter notebooks. Among the topics to be discussed are: i) the use of data structures based in hierarchical data formats and translating to and from the formats, ii) navigation, viewing, and processing of large, high dimensional data sets such as those captured during ptychography, EELS mapping, and movies of dynamic processes, and iii) the use of multivariate and machine learning methods for de-noising and feature extraction of images.
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